Black light effected photorecovery of AS-1 cyanophage and wild-type cells. However, only partial photoreactivation of AS-1 was observed in a partially photoreactivable mutant of Anacystis nidulans.
Photorecovery of ultraviolet (UV) radiation damage has been demonstrated in cyanobacteria (1, 8, 9) and cyanophage LPP-1 (9) . Purified photoreactivation (PR) enzyme of Anacystis nidulans was reported to split pyrimidine dimers maximally at 436 nm (6) . The UV absorption spectrum of purified enzyme showed a major protein peak at 275 nm and a small peak at 418 nm, but not at 436 nm (6) . Upon further purification of the enzyme, a chromophore associated with the enzyme was revealed by its excitation (peak wavelength, 420 nm) and fluorescence (peak wavelength, 470 nm) spectra (3). These in vitro studies suggest that the PR enzymes play an important role in the photorecovery of UV-irradiated cells.
Recently To analyze UV inactivation of cyanophage within the host cell, survival curves were determined on cyanophage alone, as compared with cyanophage DNA within the host. Dark-survival curves (in the absence of PR wavelengths) of free cyanophage and cyanophage within host cells are remarkably similar (see Fig. 1 ). Apparently little or no protection of cyanophage DNA is afforded by the host cell. For the dosage sufficient to inactivate 99% of phage, WT host cell inactivation is about 5%. This difference remains to be explained. The results demonstrate, however, that the PR of cyanophage DNA could be determined without involving other photorecovery systems in cyanobacteria.
PR experiments were conducted, and the results are shown on Fig. 2 . The black light (fluorescent bulb, Sylvania BLB 40) used here has a major peak at 350 nm and a minor peak at 436 nm. The partially photoreactivable mutant, uvs-67, was isolated as described elsewhere (1). Note that phage growth of the unirradiated phage-host complex does not occur under blacklight illumination (solid squares). Gold fluorescent light does not promote PR (open squares in Fig. 2A ). The increases in plaque-forming units indicated for WT (solid circles) and for the partially photoreactivable mutant (open circles) are, therefore, ascribed to PR of UV-damaged phage DNA. Efficient PR of AS-1 DNA in WT cells and host cell DNA is observed (solid circles, Fig. 2A and B) . In contrast, uvs-67 displays partial PR of cyanophage DNA, as well as partial PR of its own cellular DNA (open circles, Fig. 2A and B) . Although not shown, partial PR of AS-1 was also obtained when AS-1 was irradiated before adsorption of host cells for determination of PR properties.
For the UV dosage applied, the data suggest that the PR of cyanophage DNA involved pho- To determine the effect of UV irradiation on cyanophage DNA within the host cell, AS-1 phage was permitted to infect Anacystis for 40 min. The host cell concentration and multiplicity of infection were 107 per ml and 0.1, respectively. The mixture was centrifuged twice at 3,000 rpm for 10 min. Five milliliters ofphosphate buffer (0.01 M K2HPO4, pH 8) was added to the pellet, mixed, and transferred to a petri dish. The absorbance of the infected cell suspension at 260 nm was 1.7. UV irradiation, sampling, and plating were done as above. All plates were placed under gold fluorescent light (GE, F40, GO) at room temperature, and plaques were counted after 5 to 7 days. Open circles, inactivation of free cyanophage. Solid circles, inactivation of cyanophage-host cell complex. Solid squares, inactivation of Anacystis.
torepair of pyrimidine dimers and that a common enzyme is responsible for the PR of UVdamaged DNA of the host cells and cyanophage. Biochemical analysis of pyrimidine photorepair in determining the partial PR characteristic of these mutants is quite difficult (unpublished data) because of the low-level incorporation of labeled pyrimidines (4, 2). Two or more different interpretations could account for the partial PR of uvs-67. (i) The mutant is a "leaky" mutant, i.e., the enzyme retains some activity. (ii) A mutation has altered the active site of the PR enzyme. (iii) There is more than one distinct class of photorepair enzymes, and 
